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INTERFACING AREMOVABLE DEVICE WITH A 
DIGITAL PRODUCT 

0001. The present invention relates to a method for 
interfacing devices and more particularly to a method which 
is suitable for use with portable devices. 
0002 The invention also relates to a slot in accessory for 
use with digital products, especially portable devices Such as 
PIDAS. 

0003. Many portable devices are now being manufac 
tured with external memory slots to allow users to upgrade 
their devices with additional memory and/or software after 
purchase. The SD card is an excellent example of this 
technology, and slots capable of accepting SD cards are now 
found on many items of equipment including PDAS, mobile 
phones, audio players, digital cameras, camcorders and 
other consumer electronics products whether mobile or not. 
Other formats such as MMC, CompactsFlash and Smart 
Media are similar in their capabilities. 
0004. The use of an SD card has recently been expanded 
beyond its original use in order to provide I/O functions Such 
as adding Bluetooth to PDAS. 
0005 While the use of external memory cards for input/ 
output functions is generally advantageous, up to now it has 
required the user to upgrade the Software in the device in 
order to provide a driver program associated with the CPU 
of the main device. This usually requires the main device to 
be connected to a computer So that the Software associated 
with the main device can be modified to include the appro 
priate driver. 
0006 Another example of prior art is the iBIZ pocket 
RADIO available from iBIZ Technology Corporation which 
simply plugs into the SD card slot of a PDA (personal 
Digital Assistant). Before the radio can be used the PDA has 
to be upgraded using a CD containing installation Software 
provided with the radio. 
0007. It is an object of present invention to provide a 
method which will permit I/O subsystems to be utilized 
which require no special low-level drivers to be written in 
order to access the full functionality. 
0008. In one aspect, the present invention provides a 
method for interfacing a removable memory device with a 
main device Such that a program contained on the removable 
memory device will have its functions mapped into a Series 
of simple file system calls that are already provided with the 
main device. 

0009. The advantages of this arrangement is that appli 
cations can be written and Stored on a removable memory 
device that are very easily ported from one platform to 
another even if different operating Systems are used since the 
applications only regard the removable memory device as a 
file System. 
0.010 Specifically, in a first aspect, the invention provides 
a method for interfacing a removable Storage device with a 
digital product, comprising providing the product with a 
digital processor and a file command structure, 

0011 providing a removable storage device with 
circuitry for carrying out a predetermined function, 
the circuitry including a further processor, 
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0012 using the further processor to create a plurality 
of files each relating to a Sub-function of the prede 
termined function, 

0013) 
0014 receiving file commands from the digital pro 
cessor and using the table of files to translate a file 
command into a Sub-function whereby to control the 
predetermined function. 

creating a table of the plurality of files, 

0015. In fact is not necessary for actual files to be created, 
provided that the removable device communicates in file 
System commands. Likewise the removable device need not 
necessarily Store data, it may function only as an add-on 
processor. 

0016. The predetermined function may be a digital radio, 
for example. For each Sub function of the radio, e.g. “receive 
a Selected Station' or “increase or decrease Volume” the 
further processor on the Storage device creates a pseudo file. 
Thus, the radio appears to the digital product as if it was 
Simply a Storage device containing files. 
0017. The “predetermined function” can be anything 
other than Simple file Storage which is what would normally 
be expected of a removable Storage device. 
0018. In another aspect the invention provides a slot in 
accessory for a digital product which enhances the function 
ing of the digital product whilst appearing to the digital 
product as if it was a removable storage device. 
0019. Thus, in another aspect, the present invention pro 
vides a slot-in accessory for a digital product having a digital 
processor with a file command Structure, a slot for receiving 
a removable memory device and an interface for a remov 
able memory device whereby to acceSS files Stored on the 
memory device, the Slot-in accessory being insertable into 
the memory device slot and having an interface for com 
municating with the digital product using normal file System 
commands and functions. Thus far, the invention resembles 
a known removable memory device. 
0020. The accessory of the invention has an active func 
tion. The expression “active function' is intended to encom 
pass functions other than passive file Storage and Supply of 
data, Such as reception of radio signals, television reception, 
audio or Video playback and So on. 
0021. In order to avoid the need to provide the digital 
product with upgrade Software for implementing this active 
function the accessory is able to translate file System type 
commands received from the digital product into function 
commands, and conversely translate function responses 
received from the active function into file System responses 
for Sending to the digital product. 
0022. The operations of the active function may be 
presented to the digital product (and hence the user) as a 
Series of apparent files. Then an operation of the digital 
product on the active file (e.g. “open’) can result in an 
operation of the active function (e.g. play Radio 1) being 
carried out. 

0023 The accessory may have the same external appear 
ance as the removable Storage device. Alternatively it may 
have a portion insertable into the slot to which other hard 
ware is attached, depending on the exact nature of the active 
function. 
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0024. The file system commands will usually include, 
amongst others, “read”, “write”, “copy”, “move”, “delete' 
etc. and will be mapped to commands for the active function. 
0.025 In further the accessory might be incorporated in a 
digital product as an active function module, as described in 
claims 16 and 17. 

0026. In order that the present invention be more readily 
understood, an embodiment thereof will now be described 
by way of example with reference to the accompanying 
drawing in which: 
0.027 FIG. 1 shows a diagrammatic representation of a 
digital device fitted with a removable memory receiver 
according to the present invention, 
0028 FIG. 2 shows schematically the receiver functions 
included in the removable receiver, and 

0029 FIG. 3 shows two possible screen displays that 
might appear during the operation of the receiver. 
0030 The preferred embodiment of the present invention 
will be described in relation to the use of a modified SD card 
to provide a broadcast radio receiver facility for a portable 
device such as a mobile phone or PDA. This is a typical 
example and it will be appreciated that the invention is of 
broaderscope than this and will allow a number of different 
facilities to be provided. 
0.031 Referring now to the drawing, it is assumed that the 
basic apparatus is, for example, a PDA 10 which is already 
provided with an SD card slot 11 for receiving an SD 
memory card. It is also assumed that the PDA will have a 
display 14 and also an input/output facility 15. 
0.032 Since an SD card slot 11 is already provided, a 
CPU 16 of the PDA already has a file handling facility for 
interfacing with the SD card slot 11 in view of the fact that 
conventional SD cards simply contain files. The CPU is thus 
able to open and close files as well as read from and write 
to files in an SD card loaded into the card slot. 

0033. If we now assume that a modified SD card 12 is 
loaded into the card slot 11 and the modified card contains 
I/O functions, the present embodiment proposes to map all 
these functions into a Series of Simple file System calls as 
identified above. 

0034. In the present example where a digital radio is 
implemented on an SD card, the SD card can include a radio 
receiver 23 and a controller 20 that translates file system 
calls from PDA 10 into commands for the hardware. For this 
purpose the controller 20 has means 21 creating a pseudo file 
Structure (or actual file structure) mapping the hardware 
functions onto pseudo files. This communicates with PDA 
interface 22. Thus, when a user wishes to utilize a broadcast 
radio receiver facility on a PDA, the appropriate SD card is 
loaded into the card slot in the PDA which results in the PDA 
recognizing that a card is present and downloading what 
appears to be a file relating to the type of card. This causes 
a radio icon to appear on the display of the PDA. When the 
user selects the radio icon, this results in the CPU 16 sending 
a file call (e.g. open (“radio”)) to the SD card. The controller 
on the SD card translates this (e.g. open (“radio')) call as an 
instruction to Switch on the radio receiver. The card is now 
connected to the PDA power Source and this causes the radio 
receiver on the card to find all Stations it can receive and 
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create files containing the names of all Such Stations. Once 
the radio has been successfully “opened” various top level 
information can be obtained Such as number of Services, 
Signal strength etc by using read() commands associated 
with the now opened “radio” pseudo file (i.e. not a real file, 
but something that locks like a file to the PDA). In the case 
of changing stations, the CPU 16 sends an (open “stations”) 
file call to the PDA which results in the files relating to the 
Station names to be displayed as if this were a directory of 
files, as shown in FIG. 3a. When the user selects a desired 
Station, this generates a (read “station 2) file call which is 
translated by the controller on the SD card as an instruction 
to tune the receiver to the Station frequency representing 
Station 2. In the case of changing the Volume, when the user 
wishes to alter the volume it is necessary for the CPU 16 to 
senda (read “volume”) file call to the SD card controller and 
then if the user wishes to increase the volume the CPU 16 
will send a (read “volume”) call to the SD card controller 20 
which will be interpreted by the controller 20 as a request to 
increase the Volume. 

0035) If this is arranged to be done in a stepwise fashion, 
it may be necessary to send more than one (read “volume') 
file call. Conversely, if the user wishes to reduce the volume, 
the CPU of the PDA will senda (write “volume”) file call to 
the modified SD card which will be interpreted by the SD 
card controller as a reduce Volume instruction. Again, this 
can be done in a stepwise fashion by repeated file calls. 

0036) Alternatively as shown in FIG.3(b) it is possible 
to create separate “volume up” and “volume down” files to 
increment the Volume to achieve a desired level. 

0037. The files or pseudo files can be arranged in direc 
tories in a hierarchical Structure as with any typical file 
System, whereby to operate functions and Sub-functions. AS 
a simple example, “volume up”, “volume down” and mute' 
could be Sub files of a “volume control” file. 

0038. It may be necessary to provide some audio output 
for the PDA if this is not already built in, and a speaker or 
Speakers can be connected to the normal I/O output con 
nection provided on PDAS. Alternatively the accessory may 
have audio output 24 and a Speaker 25. In the case of a 
mobile phone, if already is provided with a speaker and So 
all that is required is for the CPU in the phone to forward to 
coded audio signals from the SD card to decoding and audio 
output circuitry of the phone. 

0039. The PDA would typically have already installed on 
it suitable music playback capability such as “Windows 
Media” (TM). Thus, Windows Media could be asked to 
“play” the contents of the modified SD card 12 just as if 
contained stored audio files. The PDA would see no differ 
ence between e.g. DAB radio format and stored finite files. 

0040. If one assumes that the Software on the modified 
SD card is written in “C”, the only modifications required to 
make the modified SD card work on a completely different 
PDA that also supported as SD card interface would be to 
change the calls to those used by the new platforms 
Standard operating System calls to the SD card when acceSS 
ing it as a normal memory card. 

0041) Preferably though, the software on the SD card 
should not have to change for a different host because SD 
cards are designed to work unmodified in a wide range of 
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hosts, by using an industry Standard filing System which will 
be recognized by many operating Systems. 
0042. The advantage of this arrangement is that it 
removes a key problem for manufacturers producing new 
peripheral equipment Since any Software written to Support 
the peripheral is very easily ported, thus increasing the 
ability of manufacturers to Support a far wider range of end 
user platforms e.g. different PDAs such as Pocket PCTM or 
Palm OSTM. 

0043. Depending on the function of the accessory accord 
ing to the invention, it may be incorporated entirely in an 
item which appears to be an SD card or other Storage device. 
0044 Alternatively the accessory may simply have a 
portion which fits into the SD card slot and added hardware 
which then extends from the PDA after insertion. 

0.045. A simple accessory according to this invention 
ported to a PDA or other digital product via the SD card slot 
may not need any Software application in order to operate 
because the PDA would usually be already equipped with an 
application Such as a file System explorer capable of oper 
ating the functionality of the accessory, Such as the SD card 
radio described above. In this example it would not be 
necessary for the modified SD card or other plug in acces 
Sory to Store any data. 
0046) If, on the other hand, some specific application 
Software was needed to operate the active function, of the 
type ordinarily Supplied separately on a CD Rom, this would 
not be necessary Since the application can be stored on the 
slot-in accessory and would be readily accessible by the 
PDA because of its file system structure. 
0047. Writing application software for a plug-in acces 
sory would be very simple since there would be no need to 
write different versions for different devise. Most devices are 
equipped to acceSS files and would therefore be able to 
access applications in this format. 
0.048. The invention can be used to overcome any prob 
lems associated with the introduction of new data formats, 
Since the Software necessary to enable the digital product to 
read the new format could be part of the removable acces 
Sory. 

0049. With an accessory according to the invention, a 
digital product Such as a PDA could be equipped to handle 
any form of Streamed multimedia content Such as Video, 
Slide shows etc, as well as packet data Such as program 
guides. Thus, the PDA could display data that was regularly 
updated whilst allowing the users to navigate through it as 
if it was a Set of Static files. 

1. A slot-in accessory for a digital product having a digital 
processor with a file command Structure, a slot for receiving 
a removable memory device and an interface for a remov 
able Storage device whereby to acceSS files Stored on the 
Storage device, at least a portion of the Slot-in accessory 
being insertable into the Storage device slot and having an 
interface for communicating with the digital product using 
file System calls and responses, characterized in that: 

the accessory has an active function operable in response 
to function commands and means for translating file 
System calls received from the digital product into 
commands recognizable by the active function, and 
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responses from the active function into file System 
response to be sent to the digital product. 

2. An accessory as claimed in claim 1 in which the 
operations of the active function are presented to the digital 
product as a Series of apparent files. 

3. An accessory as claimed in claim 2 in which an 
operation by the digital product on an apparent file results in 
an operation of the active function being carried out. 

4. An accessory as claimed in which the apparent files are 
presented in a hierarchical Structure with at least Some 
apparent files having one or more levels of apparent Sub 
files. 

5. An accessory as claimed in claim 2 or 3 whose active 
function is that of a digital radio receiver. 

6. An accessory as claimed in claim 5 in which the 
identities of Stations received by the receiver are presented 
as a Series of files to be read by the digital product. 

7. An accessory as claimed in claim 5 or 6 in which 
commands “volume up” and “volume down” as presented to 
the digital product as available files. 

8. An accessory as claimed in any preceding claim in 
which the accessory includes data Storage. 

9. An accessory as claimed in claim 5 in which the data 
Storage Stores Software usable by the digital product to 
enable the digital product to operate the active function. 

10. A method for interfacing a removable Storage device 
with a digital product, comprising providing the product 
with a digital processor and a file command structure, 

providing a removable Storage device with circuitry for 
carrying out a predetermined function, the circuitry 
including a further processor, 

using the further processor to create a plurality of files 
each relating to a Sub-function of the predetermined 
function, 

creating a table of the plurality of files, 

receiving file commands from the digital processor and 
using the table of files to translate a file command into 
a Sub-function whereby to control the predetermined 
function. 

11. A method according to claim 10, wherein the file 
command Structure includes the commands open, close, read 
and write. 

12. A system according to claim 10 or 11, wherein the files 
created in the removable Storage device relate to a digital 
radio receiver. 

13. A System according to claim 12, wherein the file 
includes files relating to the transmission frequencies of 
Stations received by the receiver. 

14. A system according to claim 12 or 13, wherein the files 
include files relating to the Volume of the received Signal. 

15. A removable Storage device for use with main appa 
ratus comprising a processor and circuitry for performing a 
Specified function, means for generating files relating to the 
Specified function, means for receiving file calls from the 
main apparatus, translation means for translating file calls 
into Sub-functions commands of the Specified function using 
the generated files, and means for inputting the Sub-function 
command to the processor. 

16. A device according to claim 15, wherein the Specified 
function is a digital radio receiver. 
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17. A device according to claim 15 or 16, wherein the 
device is configured as an SD card. 

18. A digital product having a digital processor with a file 
command Structure, an active function module and an inter 
face enabling the digital processor to communicate with the 
active function module using file System calls and responses, 
wherein the interface between the digital processor and the 
active function module includes means for translating file 
System calls received from the active product into com 
mands recognizable by the active function module and 
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responses from the active function module into file System 
responses to be sent to the digital product. 

19. A digital product as claimed in claim 16 in which the 
functions of the active function module are presented to the 
digital processor as a Series of apparent files in a hierarchical 
Structure with at least Some apparent files having one or 
more levels of apparent Sub-files. 


